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@ Disposable medicament inhalation device. 



© A disposable device tor the adnr^intstration of 
powdered inhalation medicament is provided which 
comprises a rigid medicament reservoir (4) holding a 
unit dose of medicament (10) and having air inlet 



means (57) and medicament outlet means (8); and 
closure means (3) which are removable in use; 
wherein the medicament (10) held in the reservoir 
(4) is in loose powder form. 
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DISPOSABLE MEDICAMENT INHALATION DEVICE 



This invention relates to a device for the ad- 
ministration of powdered inhalation medicaments, 
more particularly to such a device which is used 
for a small number of administrations (for example 
one) and is then disposed of. 

Reusable devices for the administration of pow- 
dered inhalation medicaments are well known. For 
example, UK Patent 11222B4 discloses a device for 
the administration of medicament held in a gelatin 
C3psule, which comprises a capsule-puncturing 
mechanism and a propeller-shaped capsule holder 
which rotates during inhalation by a patient to emp- 
ty medicament from the punctured capsule. Al- 
though the device has proved most beneficial to 
some patients, it is too complicated for others to 
operate efieclively. In addition, the device is expen- 
sive to manufacture, and requires regular cleaning 
of its components which entails disassembly and 
reassembly of the device. 

In order to overcome the disadvantages of re- 
usable devices, a number of disposable inhalation 
devices have been proposed. UK Patent Applica- 
tion No 2179260 discloses such a device compris- 
ing a body defining an endless path communicat- 
ing with an air inlet and an air outlet. A ball is 
provided within the endless path which travels ar- 
ound the path upon inhalation by a patient, thus 
releasing medicament coated on the ball or on the 
inner surface of the endless path into the inhaled 
airstream. The device has the disadvantages that 
the endless path is difficult to manufacture which 
consequently makes the device expensive, and that 
some medicaments are not delivered satisfactorily 
from it, notably those which have a unit dose of 
comparatively large mass. In addition, there is a 
danger that the dose delivered to a patient from 
such a device may vary widely since it will depend 
upon attrition of the coating by impaction of the ball 
on the surface. The dose delivered may therefore 
depend, amongst other things, upon the force with 
which air is Inhaled through the device. 

US Patent No 4265236 discloses a disposable 
nasal inhalation device comprising a length of flexi- 
ble tubing in which medicament is held, which is 
formed into a closed loop prior to use. In use, X\\e 
ends of the tube are separated and a patient in- 
hales through the tube, thus entraining the medica- 
ment into the inhaled air. In order to produce the 
air turbulence necessary to break up aggregations 
of powder, a preferred form of the device rs pro- 
vided with a small length of pipe within the tube, 
the pipe having spiral ridges on its inner surface. 
Not only does this feature increase the cost of the 
device, but there is also a danger that the pipe 
may become dislodged and be inhaled by a p>atient 



with potentially disastrous consequences. In addi- 
tion, t)ecause of the open nature of the device, 
there is a risk that powder may fall out of the 
device between separation of the two ends of the 

5 tube and inhalation. 

We have now devised a disposable inhalation 
device which overcomes or substantially mitigates 
the disadvantages of prior art devices. 

According to the present invention, there is 

70 provided a disposable device for the administration 
of powdered inhalation medicament comprising a 
rigid medicament reservoir holding a unit dose of 
medicament arKi having air inlet means and medi- 
cament outlet means: and closure means for the 

75 inlet and outlet means which are removable rn use; 
characterized in that the medicament held in the 
reservoir is in loose powder form. 

Devices according to the invention have the 
advantages that they are sufficiently cheap to be 

20 disposable, do not have components which could 
be dislodged and inhaled during use. sufficiently 
enclose the medicament to prevent it falling out of 
the device immediately before use, are very simple 
to use. and are capable of delivering an accurate 

25 dose of medicament to a patient. 

The air inlet means may comprise one or more 
openings having a total inlet cross sectional area, 
and the medicament outlet nr>eans may similarly 
comprise one or more openings having a total 

30 outlet aoss sectional area. The ratio of the total 
outlet cross sectional area to the total inlet cross 
sectional area is preferably in the range of from 1 :1 
to 1:10. more preferably from 1:2 to 1:4, for exam- 
ple 1:3. We have found that cross sectional areas 

35 in the preferred ratio aid break-up of powder ag- 
gregates. 

We prefer the medicament outlet means to be 
provided on a raised portion of the device which is 
adapted to fit between a user's lips, for example it 

40 may be hemispherical or distorted hemispherical 
having an oval lateral cross section, so that the 
raised portion may act as a mouthpiece. 

When the reservoir is situated in a raised por- 
tion of the device, we particularly prefer the medi- 

45 cament outlet means to be provided on the same 
raised portion. 

We prefer the medicannent outlet means to 
comprise a group of OF)enings in a wall ol the 
reservoir, for example the openings may be ar- 

50 ranged in a grid. Grids are preferred Ijecause they 
break up any aggregates of powder as they pass 
through, and they also retain powder in the device 
immediately before administration more effectively 
than a single opening of comparable aoss sec- 
tional area. 
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We prefer the air inlet means to comprise an 
air passageway which cxmnects one or more open- 
ings in a surface of the device with the medica- 
ment reservoir. The air passageway may join the 
reservoir tangentially. Two such passageways 
could be provided on opposite sides of the reser- 
voir so that a swirling motion is imparted to the air 
in the reservoir during inhalation through the device 
by a patient 

It is possible to produce the device vwth very 
small dimensions. This has the advantages that the 
medicament may be administered discreetly with- 
out embarrassment, very little material is required 
to produce it thus redudng costs and waste, and a 
day's dose may be carried conveniently in a small 
volume. However, when the device is to be used 
by patients who might swallow it. the body may be 
of enlarged dimensions, and such a body could be 
provided with a sufficient number of reservoirs to 
provide one day's supply of medicament to a par 
tient. for example four. Of course, such a device 
might be preferred by any patient for yet greater 
compactness. 

Devices according to the invention are useful 
for the administration of inhalation medicaments 
where there is a comparatively large mass of active 
ingredient in each dose, for example sodium 
cromoglycate and nedocromil sodium, where unit 
doses are often several milligrams in mass and 
other disposable devices are not suitable to admin* 
ister them. However, devices according to the 
present invention may also be used to administer 
Inhalation medicaments where a comparatively 
small mass of active ingredient is delivered in each 
dose, for example steroidal drugs where each unit 
dose is several hundred micrograms in mass. 

The inner surface of the reservoir may be 
shaped so as to produce air turbulence in use, thus 
aiding break-up of powder aggregates and disper- 
sion of the powder. For example, a baffle may be 
provided in the reservoir adjacent to the point at 
which the air Inlet means join il. 

Devices according to the invention may be 
manufactured from plastics material using conven- 
tional forming methods, for example vacuum for- 
ming or injection moulding. 

We prefer the closure means to be a cover 
sheet which is removably attached to an outer 
surface of the device. Such a cover sheet prefer- 
ably seals both the openings of the air inlet means 
and the openings of the medicament outlet means. 
Advantageously, the openings of the air inlet 
means and the medicament outlet means are situ- 
ated on one face of the device, in which case the 
cover sheet need only be of comparably small 
size. 

The closure means may be made of plastics 
material, metal foil, or a laminate of plastics and 



metal foil. It may be held on the container by any 
convenient means, for example glue or heat seal- 
ing, and is preferably removable by hand in one 
piece. 

5 As well as retaining the medicament, the clo- 
sure means may seal the container from contami- 
nation by microorganisms. Thus a sterile device is 
assured for each administration. 

A preferred embodiment of the present inven- 
70 tion will now be described, by way of example, with 
reference to the accompanying drawings, in which: 
Figure 1 Is a perspective view of a dispos- 
able inhalation device according to the invention; 
Figure 2 is a plan view of the device of 
J5 Figure 1 ; and 

Figure 3 is a cross sectional view along the 
line Ill-Ill of Figure 2. 

A disposable inhalation device according to the 
invention comprises a flat plastics rectangular base 
20 1 heat-sealed to a fonmed plastics upper portion 2, 
and a removable plastics-metal laminate cover 
sheet 3 glued to the outer surface of upper portion 
2. 

Upper portion 2 defines a medicament reser- 

25 voir 4 having an arm 5 extending from one end. 
Arm 5 defines an air passageway 6 connecting an 
air inlet 7 at one end of the arm with medicament 
reservoir 4 at the other end. 

A numtser of holes 8 arranged in a grid and 

30 opening Into medicament reservoir 4 are provided 
on the surface of upper portion 2. This upper 
surface is shaped so as to fit comfortably between 
a patient's lips so that it may act as a mouthpiece. 
When cover sheet 3 is attached to the device. 

35 air inlet 7 and holes 8 are sealed prior to use. 

To use the device, a patient simply pulls on a 
tab portion 9 of cover sheet 3. which consequently 
peels away from the surface of upper portion 2 to 
open air inlet 7 and holes 8. The mouthpiece is 

40 then offered up to the patient's lips, whereupon 
inhalation through holes 8 results in air Ijeing drawn 
into air inlet 7, along passageway 6 and into medi- 
cament reservoir 4 where unit dose of medicament 
io is entrained by the airstream. The entrained 

45 medicament then passes out of the device through 
holes 8 and is administered to the patient. 



Claims 

50 

1. A disposable device lor the administration of 
powdered inhalation medicament comprising a rigid 
medicament reservoir holding a unit dose of medi- 
cament and having air inlet means and medica- 
55 ment outlet means; and closure means for the inlet 
and outlet means which are removable in use; 
characterized In that the medicament held in the 
reservoir is in loose powder form. 
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2. A disposable device according to claim 1, 
wherein the air Inlet means comprise one or more 
openings having a total inlet cross sectional area 
and the medicament outlet means comprise one or 
more openings having a total- outlet cross sectional 5 
area; further characterized in thai the ratio of the 
total outlet cross sectional area to the total inlets 
cross sectional area is in the range of from 1:1 to 
1:10. 

3. A disposable device according to claim 1 or w 
claim 2, further characterized in that the medica- 
ment outlet means are situated in a raised portion 

of the device which is adapted to fit between a 
user's lips. 

4. A disposable device according to claim 3, is 
further characterized in that the medicament reser- 
voir is situated in the raised portion of the device. 

5. A disposable device according to any one of 
the preceding claims: further characterized in that 

the medicament outlet means comprise a group of 20 
openings in a wall of the reservoir. 

6. A disposable device according to any one of 
the preceding claims, further characterized in that 
the device is provided with a sufficient number of 
reservoirs to provide one day's supply of medica- 25 
ment to a patient 

7. A disposable device according to any one of 
the preceding claims, further characterized in that 
the air inlet means comprise an air passageway 
which connects one or more openings in the sur- 30 
face of the device with the medicament reservoir. 

B. A disposable device according to any one of 
the preceding claims, further characterized in that 
the medicament held by the reservoir is selected 
from sodium cromoglycate and nedocromil sodium. 35 

9. A disposable device according to any one of 
the preceding claims, further characterized in that 
an inner surface of the reservoir is shaped so as to 
produce air turbulence in use. 

10. A disposable device according to any one 40 
of the preceding claims, further characterized in 

thai the closure means is a cover sheet removably 
attached to an outer surface of the device. 
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